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ABSTRACT: 

PURPOSE: To secure sealing property between a 
laminate and a manifold for a long time by providing an 
electric insulation layer with the reinforcing portion 
formed between the laminate and the manifold. 

CONSTITUTION: An electric insulation layer 4 is 
provided with the vertical reinforcing portion 5 which 
has the strength corresponding to thermal stress given 
from the electric insulation layer 4 by a thermal 
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expansion difference between a laminate 2 and a 
manifold 3. For the manifold 3, stainless steel excellent 
in oxidation resistance and corrosion resistance such 
as SUS 316L, SUS310S and SUS 321 is widely used. 
The electric insulation layer 4 for electrically insulating 
the laminate 2 from the manifold 3 may be formed of 
electric insulation nonorganic material, including 
AI203, CaO, Y203, MgO, Cr203 and Zlr02. In this way, 
the electric insulation layer 4 is provided with the 
reinforcing portion 5 to further increase the strength of 
the electric insulation layer 4 itself against stress due 
to a thermal expansion difference between the 
laminate 2 and the manifold 3 and the electric 
insulation layer 4. It is thus possible to prevent the 
electric insulation layer 4 from cracking due to thermal 
stress. 
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